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i 

(*Jl*iiH<<0«iSfflJ 

v-^oji^^ffis-^js-rsist soffit 
mis? y?ZTy&k£m*ivzmftfi>rxT>!isi 

JBttftJCBl:. 

1. 5X10" ato»a/crfJJU:TftS£fcfe?fatt-& 

HWW6 3 ftETOflra. ftTOUi*ttA-Cfc 
Sc. 

(»«<08il8:8K8J 
(00013 



<2) 4BBT1 1-224938 

2 

(&BS«OI5"*-aaaM}-Sf 3 ^MfcttBftlf^ 
MIM (Hetal-Insulator-Metal)S*+/*S^£:frt$ 
C0002] 

[@3fc0££ffi] DRAM (Dynamic Randao Access Memo 
ry) VXte^KUfZttZZmtmGit&XX}. 

io guar, iwt^v^ a^os j 

[00033 ^'tt^liTaftttfcftCftK 

**inmi) kutomtvmziih. 

2-226754-?^«, *J§8¥6-2 7 5 7 7 6*8 
«*WH»3-136 36HWMfc 1WP8-139 

[ 0 0 0 4 3 #^¥2 - 2 2 6 7 5 4-^f8^5S s F6 
20 - 2 7 5 7 7 6HWS&fcHjj*S*vo>£ j 3 Kv ^„ 

***TinM±w#mK0>fmmMmkm$ 
x<*t. B«stifi»ftis t to & wb? a * ^ u 

mklXfiisfXTy <W> «ifi£Tli5r< , 
(000 5 3 *r'^?mmk LXMLfy 

30 f/wtm'wtttMt* w&yfiM&mtz&m 
?zMm<t?y?mzimixmK+zimz 

8J3t&Zktftrbtlh. "FSSBSi LT#y v- 

ymmtmi&m^ummmfs.ztix®m 

TZ5\mzl-£kb3>Z. 
(00063 1Sm¥2 - 2 2 6 7 5 4-f^«-Cti. U- 

40 fcjw sflSo^^tesBt Lx*m%m<omx- 
*, ±®%®kix?y7xrymtfm->t>i\x»&. 

[00 07] ±ii s #13 J P6-2 7 5776*&?8? 
tJJUMit LTSfly y/^^y (WN ) E#jgffi 

(0 0083 WB¥3-1 36 3 6 l-f&fRTtt. TS8 
50 m&VJtSmi: UTt tfc^y^T- VK* { fflV^<i> 
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[0 0 09]*SB¥8-13 9288^H!tffi , Cti. TS 

owc^y <siH« ) ^«jtdfta7E^xt-«ifcja 

[001 OJ 

zy®bm.fyfii>wm®£®it9yrz?ym-ft 

COO 1 1] 3LJt, ^P2-275776-fi^gfe^e 

y^mt <m^u y 3 >-sHt«^s-r s t , 

[00 12] Kft^V^WK+Oiaf^yay 
UTTSS^fiBO^y £/ y a v+teasgjrt* 

K^y v y n yK+^y ■aytmtf yfMttv 

[00 13} ^¥3-1 363 6 l^fifcfg 

y&a>£J&£t& t . 'J <0 J: 3 fcffiUKtfg 

[0 0 143 3*>tC s «m i 8-139288^ffit: 
Ea**lTv**J:$te, ^y ayj: 9^*TS«B6<0J: 

y9)\>^ft®n&$&^wfcfr<mMm*?9 y? 
*<o*mmiiz£nx ?yfx?ym i i'\)ir4 vittx 

xr>]K«oiai(cS{fl:^y3y (SiOi) #£js;3ivcua 
•3 . -5-<0SHfc^ y a y\tWc9>9ll-&iv<X%mMW 

[00 15] -€-OJ;o £IHfc*> y a yo&j££fi&]tt*> 
fcWC&fiUStfJfflgSrS 0 0^5fe v «*i:{S<-t$;i: fcsg- 
^+^^>^rtcoy-^«gESr-HJ-fc?p$!W- 



( 3) 15§m 1-224938 
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[00 1 6 J *3Ef?jOBfit)fc-t$ t - hXt ^ iT^ffii: 
[0017] 

imim+zt&v&m ( i > .tfeLfcgisitt, 

*¥*#;R5£jE?jftrsxefc, 9yyx. ; ryisWix 
zm^xm&mm stm^xmL^mm^ 

10 ^®fcS««(C^y^x-r>-JS6J:t)^S^^ti/^ 

%m*xmi9 yrxrymcogmzmft. Lxm.9 
yrxtymim&tzjMh. m&it9y?x? 
ym±M^*tt*«nu9w&m.s m&th 
ist, M^r/^9immsimmtt^>px 

^9fr<»&S|iia**^i'?oJb$^£$j£'f*I 
20 100 18] JJI!t^Wm09KJIO»»Ci) 

v. ^>f-;wb y<? iSy&xmTy^-rrfxxittti 

toT5XvftjfZ.X-S>&ZbZmSLbtZ. 

{ 0 0 1 9 ] ±Ks ±t£ L*¥$ftgE<oaS&fr£(::fc 

frgES'fk^y^^yj!a7^figt4xsofii 

^x{c«t'CH(iES^^y^X7 l ->'K7*K:i!g!i£^ 

[ o o 2 o ] a*, ±^ iKmsm^cossmmti 

[ 0 0 2 1 ] J:ieUfc^f*SS<OS859^(Ct5 

m.9yy^fy^mmm. hh\\\mft.9y?x 
[002 2] jfcti, uatytssffliis mtimtb 

^ 3 fc. 1 «vm«fefl^iS2 a fc«N5W6 

40 Wm9y?'X7-ym6±.tZMitL2tl*i&tt.9y9ATy 
M7t. HttaSfl:^>'^X7 l yR7±t)g(S§n^Sgg 

K8±fcjejS§*i^?ji«K*»<5.=5r*fif5*^A^^^± 

xmnstis. 

[0023] lat^asii. *msintim!tmi 

50 KS-JBfl£-f4XSt^^tSC:i:?r«fSfc-r&^«^ 
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[ 0 0 24 J «fe, JJRLUMtoiWItzmvCWRt 
[0025] *^HHC*V>t(i. UM**tt*-r/Vs9 

[0026] mi9>?x?>mm6rt-iismb t 

[00 27] %&{tfi >?X9- T88« 

i o o 2 8 ] *fc. ^^^^ormfiffsttH^Hs 

[0029] Cftfcrj: o . tttftflfii*)**^? tff 
(2) JJBlfcHBtt, Si 2, Ell 3(ceaj^T$J:^ 

D^Vfl3WT^fe*ALT, t£^rtT1f[ie¥3flc& 
1 30«iBfcai^Wteigfl31^l5«!l 4 tftwrtza 
t . MEBttAftBR 1 4 OSffi£&ffc LTKi&S&Jg 
OftR 1 5 Sr»«1-5XSk , 4 AfiUcS&Xtt 5 A^tc 
SOBMUMttBl 6*«5IESItj&SflaBl 5«±fc 

jg^rsis t . «rfaswt»sim& 1 6 6 5 o o xaa 

[0030] ±fe LK^mtm&mjsxmizti ut\ 
*B#mmi3fiME*mvwmti. 5x10 

« 1 7 atons/cos jyjtT-ifb & £ k £ tMt t f 6 . 

[ 0 0 3 1 ] lJeL*^flcg£Eo88£fr8:fcfc 

ffssttwrewRi 6^fjssa? 

[ 0 0 3 2 ) *fc. ±EUtfHMmoiBt£ttC*i 
[0033)4*:. UEL^^«^|gcolSi^fefc:fe 
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6 

( o o 3 4 ] ±EL?t-¥«Msa<o9at*ietefe 
r^x t Lx»}&%m%.ftG.m*.zti& z. t zxmt ? 

%#zkxix, MUf'Wt^ T/isJ>%k'<0 

Ttixt Lxifl&^mmxztiiz.bZ'mi-r 

10 h. 

[ 0 0 3 6 3 t ii s ±1iltemmg&<r>W&mK.f3 

wt> m&afctfx&i'Ozyit&fatizx'bz-zz 
mt+i. 

[0037] JJElfcHKli. 02 1 izmrt&Xo 
fc, Wfo*#tr¥iWicl8*J&£'f6Xgfc, ffne*& 
tt^±fcSBb£&KK£jgj£t.&xei: s mfffi^i 
*SKcO-tt:il^^SS-fbK2:^iS-f&XSi:, me 

A*&ft8ttflttco±£&ra*$iCT&xafc £^rt 

»9. fJie«Bt^&BSflJBI(iS'{fc^>'^T>'Kt , a> 

[ 0 0 3 8 ] fcfc, 4^HQ0}ft!^{cov\TfiW&. 
[0039] *9iWt. WmtStt is*) a 0*4 

1. 5X1 0' 7 ato«B/ai3 J3Lh-cft&. 

[0040] u:#->t » nuttimBftL-civ^ 
w-e^ac 500 •cdra&Sfi.T t, . isswcAssftSt 

[0041] Cl*ifcJ: i) „ ±SJS«Si:TfiS«ffi^faj«^ 

a*. 

[0042] ifcfc. *-V/<J/^Ja^5fflSlKJ3V\Ts * 

k *<r>mM& < y T X f/l-k =Sr4 . 
[0043] 

[JHBOXttcMHII] JJlTtC. *^c^«S^B®tc^ 

(»l<0^ffiO^S) 01 (a) -fc) . 02(») ~<C) 
50 (i^nBOMlO9Qt^H8Hcfl[«^y>5na09^t 
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[ 0 0 4 4 3 0 1 (a) fi, **/ti<*0TOT*fc 
(a) dTK-f^tc. ^ysyjgmo^fcy-xteajt 

ys'y 3^5443* nM*«!ferc-;fcs 
[0045] RStto^y^y^yissii, e^rao 
10046 3 ^Ua^iKbJKa^tCg-fte/yayKA 
PSGK8B, S'fkv'JaylKAterapH^^tS. -5 

±cod? y >- y 3^K5 *w&£Z ->xm* lkwz p s 

[00471 zoxtzmK. ai\ @kw c^i- 
Xoic. ^y3^ssis-raK3oo , ctc3ii«L. ssa 

10Osccm«0^yr*'AHe ('v.'J^.i,) fc&ifi 
2 s c c mcOKJC^WFs (A7 vft^^fy) 

#x$"g-a-£"t35U ^ys^sffii^jao^fE* 

£50 0mTor rCfiDHi. *'J is 1 ) 3VJ&505SR 

^ffifc^v^^y (w> mtmRBfS&tii. 

[0048] Si +WP» -+W+S i F« 
C:<0ttSS«:12 0»ISfiia#L, fiSSl 0-2 0nm^ 
>^XryE?6 £ C VDSc£± i3J&£t& . 

[0049J#WCs 9>?* 1 f-y } !g&<7)%ffi£.Umz 

K&zixizmmzm&hmL ($HF*aJii%3o 

80 U ovv?, 01 (c) fcjjvfJ:? 

^y3>-s«i$-ae5oox:fcjD*t. aaio 

Osccra^>f;l/hK7y> (DMH) £3ILT, 
>• 'J 3 1 «0ffiiBO#.*ffi:7j S 1 T o r r IzR&t 

(WNt ) mmtit, tarn* 1 2 o# 

SffiftU &g2~3nn»0>WN, B87£J&#t*. £ 
[0050] $V>T. 02(a) tepf.t'pfc:, 01(c) 

v^vaymLizmiAooyztzMki. ssso. i 

ml/^Ta (OCi H 5 ) 6 #Xfc«tftl s 1 mtf> 
Oj 1]7,<r}®&1SX UT . i" y 3 VSffi 1 OffljQO 
1 To r r fc{H#-f S , £Ott<5£5Si3£s$ 
0^tT, St£#8nm<0Taj Os &8£CVD& 



8 



Mm**. 

100511^^ 02(b)-fc^rri3K. i"j3y 
S«lS:JaS4 0 0iCKiD5?fttfeiS N 0! #X£0SL 
TffMlTorrfcSfSU Oi tfxZyyXvfct 
h. JKOi^r^XvK.kO, Tat Os &8fcK$£ 

02(c)csrtj:3fc, m&&$ 

iBS7 5 0 , Cte«j§L.T, Nj #XS?0&t|reTasO 

10 [00 52] £OfcS N Ta« 0 5 BSOTHtiWN, 
«7*«fiq£t, WN, R7fcJ;i?|«0«-ftAyrtt 
£i3tf>TH&OT\ Taj Ob JH8*>^T^^B!^^ 
SfeK^ihS^S. ft->*C, Tai Os g580)KS£ft 

[0053J&K, CVDjiagSp^tcig^ftyysy 
SSl$03tarf.J:^t:aK4OOX:K:MU cSfi 
lOsccmtfOWFs ^XtalfiS s c cmtfJNHa ^ 

<0^jSO^E?j5-5 0 OraTo rrtfiy$t5, ico 
20 ttS5S-3!2$B#H6ifS LT , JRK» 5 0 n mWWN,® 

[0054] ja±c«):9, ^yy^s^-v^^io 

3*^fltf"$. 

[0055] JLtESRl OHSfi<^{5®<C^*^+/^^ l 

o 3 (=.t*uf , Tsusfis i o i <nmt LT^y^'J 3 

Vl8!53:jJ!vvov&«ot\ i/yy^<7)jto^«S8^ 
«<0d^r^^^ 1 0 32f3gati^-tS£ t*»T>*. 
[ 0 0 5 6 ] *ns.- m.?>f;i-m8£®i,x*<r)±.T 
tWN, JU7, 95JB«L.T^&. WNi BttBSSteSt 
30 -fS^'yrtt^LTV^SOT. iMt^>^/HH8*>^ 

^/^8<0)KSJeSV>«®<?)i t £ t**T$ 5 

f>T\ iHk^y^;UK8&aUTT»^Jil 0 1 fciS 
&61 0 2«^)igIfcgEh.6df ^n'J/^ i o 30>y-7^S5 

[ o o 5 7 ] 9 yrxrymmmzmkLti 

*&tSfliL^V^<om-FitOTaj Oe K8fc^ 
T. 

[0058] 04<s. F-rhr^^T^^ysyK 

5±fc»fiK§ix^^>-/XT>'K6<0«ffl*S'ftlH' 
(C, ?^fVS60±CTa! o 5 ffi8£lSfc:©fie 

KOB3rE^5$:06 fc07t^rt. 
[0059] 05J4, K-rhT^^rXi/y 

3 y&5-tcjBj$$*w: ^ v^xv'yffie <oaffli&2fl: 

50 riZbti.*)* fy^Tym6ff)±{zWN, K7S: 
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ftt/CT*i Os R8frmUfc$^*fl*,0£JgR 

100 6 03 Tat Ob RSftMA^T^WOg^tfB 

[0061] E4 . ®5om3Siftmi l zm^t:mi 
•eil-e ; if«mS:3 5 0-Ctc|ftJgt!tTaj O s 
K8£Ni Or5X^{=±-oTgfliU. 7 5 0iC<0iS& 
Hn&L>ti£>S:fflVva>*. 04, S 

[0 0 6 2] &fc, **^??>TgW£ffifc:fir£:?y^ 

[0063] 01 0, 01 l*»MJ**«frJ:3te, f y 
10 0 64 3 £*i6tf>£«teJ:fUjr, #£*SJBS!<9** 

[00653 ^fc, -hieietecojgsiTtt. mt9>*)\> 
m&»t »/<y TS^rs-ta^s i o 2 1 ltw 

» Os J&«fflMfc#mrflTU&<7y?. ±SS«ffil0 2 

kLtWN. K9i:0t,Ayrf*«ffiv^y^-r>ig 

^•ftf-^V (T i N) ffilX»47*5?"*- (Pt) fcfflV^ 
[00663 ift. 01(c) OX*§£fcVvt\ 

[00 6 73 S*,(Cs JJELfcttCMt. *>r*T 



) 13^1 1-224938 

1 0 

[0 0 6 83 *Jt, *«^<0ffi-ft^v^;HR8fct^'S 

/<y?\x*/H87, 9*-ren»iou.t«ttio 

[00693 232<^S&<9flBBUc:i3^T. 35 1 ^SSJ&T) 

&10 2&WN, ffi!9*^j£LT<.^C0fcS*LT. SB 
2<^Jfe<7)JgS'CW. 122(c) lZ7frt9m&&i.t:® 
fc. Ayr^^tUTTatOs K8^Ji{:f5v^WN 

&x-h&. 

[00703 us**>>t, jjre&**JStt&fc-t-*« 

&?t,. WN, R9a£jto?WR/<y7ttt*ftLT 
Taj Os M8*6ttlGtettltfr|ftitC#6, 
[ 0 0 7 1 ] **s. ±§5JS2<0S^<»iT-{4. 
ffil 0 1 aat/±S5^ffil 0 2&cr>Wf&VJTj< 
VLtMKLXWltf* TfiBSffil 0 1 a4»<cCy7* 

[00723 TWIlOUkLTWHa 
>K5«9&ffifcT i NfiJJtT i NOltHWRRLTi 

«ffil02at UT, BMt^y^^K8<0i:tCTiNO 
RfcT i NB»)2SOJR*JB*UTt>i;v^ 

(m3^ii<7))g!a[) m 3«. 2t^^ojB3osot^ 

[0 07 3 3 013S#«SL=5r*«b, OTCDRAMO 

[00743 LOCOS^tcj;'?, ^yayffiR 

1 WSf^J-liWSfcSK^WJc^ y n ySJ^fcK 1 2 Srjgfig 

[0 07 5]JJ;v>T. ^y3>is»>^ & y_ hK 
<tR2 0S:S?feSKtfcJ;l5««^<0%, Jtf'J i"J ayjR 
Sr^L, ^--y^LT^-hSESS21S}gB£-?- 

[0076) y 3 VSHkR3 S-JPKl,^ 

^^-~y^LTy-^j!tja^82a±^3^^ 
b*-^4^KT4. 

[0077J SSI W5ISlO^»T2»<n:^fe« 

J: 1 ). 3^^^b*"/U4$rjiLTy-^fi:iStfB«2a 
k&Btt$*-rni,9 1 0 3 ^Jg^ti. 

[00783 <RtC s CVD»^i0. ^/t^ios 

sasLr^y a^tag^p s Gmwzzmm 

2 3&jg^&. 
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[0079] 3ffl#O:0§£t£T. ^B^JfY 

[ 0 0 8 0 ] ±fES3 0^0$HSfc:$R***^*T 

0 3s-diei«:DRAMK < th.{f. $ i vmvmnm 

Tragi o 1 1 .tragi 0 20>IHfc8Sfi**^<, 

[0081] ZiUCi*)^ DRAMVlSm&fc*:®*,?. 

[0 0 8 2] Srfc, J:IE»iat^2^*Sfe<0JgSST 
li. nS«V-XS£ij{ffiJS2ate«^t3.^ , ?v^l 

[0 083] IfEUfficojBSTti^^^^ 

(t&4ff)m&<mwi) lai 4. ai *^b«o^4 

<0^O)B®t^SMIM(iaetal insulatornetal) ffi 

[0 084] 014(a)^-fJ:5C n£<0x 
!>=»'»* 1 l<0«fflte* J$£®$£ffltf7< 

[0085] *wsm&mi<oT0>i<'Vziy&mi 

1 fcli, 05 te* U: Jt 3 fc, jl8Xte8t*£«XL*:^ 
*€^8y82a£¥^j£UTfcVvCt>,}:v\ 
[0086] «^T, 0 1 4 (b)fc^-i 5 fc. TOft 
t LT$Xtifli^F-7*$*i*# l P H #^y a^ffi 1 3 
£&f8J££ifc ( C VDifc) (Ci ->T 5 0n»tf>fljy5KJB& 
f*. *<9?FS$!Bj»&(:tl. 5X1 0 1 7 atoms/GUI' ~1 
x 1 O»atoit5/c«3 f)$m, Mttfl .4X1 Catom 
s/ctf if*, 

[0 0 87] ^la^UnyKlStii/?^ (SiH 4 ) if 

WFm&m<7>V-A1iXXhh7>\'i'> (Aslb) Xte* 
*7< V (PJfe ) 

[0 0 88] &43. 014(b)t^t^^afii/iJ 3 >Bl 

K2«D±^UfeftS|S-^L-CV^. 
[0089] JRfc, m 4(c) fc^idK. TJftWi' 

3<0SajMi:^^ y/^f^lfi 1 4 £ 7 Onaifolf (0U 
tf 1 Onm) «#SWaRjS££-*-$. ^i^A-f yflJU 4 
te. X7»;tt,7y?XT> (WFs ) #.*£fflVvccVD 
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(Ar) SrSATS^tt-ft^TSTC^TAS 

[0090] *-<0&£,. ^^X-fy«ll4^B*S 
SJ^HStfC'SU y'JavS&l 1*)&&25 0 0 , C-- 
8 5 0X:t§^t*ii:K:J:»}. ^V^f V&1 4<9 

&®i%.itixmit*>rAT> (wn> sii sea* 

1"*. £0*§£<7>2S58ffi&«0£EaSftl OTorrKSgJg 

&m&imA$tii,rfzbixmtti3&, 7^2 

[0091] ttte. Ell 5<a) fc>R*J:3te, Jft«#* 
fc tTTa(OC2H6)s <*tV*:tMf^>*/|,) 

ts wa&>yx?ymi 5*v? <~ivYmm\ 2 

OJiCSMK^y^ (Ta,05 ) JRl 6£fc£f &. 

SSStMfeSB® (rapid thermal anealing) fci-s 
TTaife Kie^ftttSKSfS. £O*8£-<*^affl0 
«WM<0SSt«!a^|iaj{i N 5 0 0"C~-9 0 0*C«0EH 
20 mt\*15 0°C)X'lQ0W%<7)M!kh'?h. Z0) 

[ 0 0 9 2 ] ISVvr;, i!{*r9XTX{iiS^^#X7• 
^Xv^Kfl^H^^TajOj SSI 6^fSLti?5!l^|r 

*§"3. Tat05 ki $^<mmmmm±, mmit 

«ffl»+(Cg^*"XS: 2 0 OsccacoaSTSitA U. MR 
fflS* 3 0 0*0-5 0 QXWSffl mt\S3 5 0*C) t 
t. 7 , 5X"?®afcJOi&^«^-*3 0 0Wi;l 
X. TaiOs ffii 6SrKS#HS\Kia-riBp|5I*$f;34HSIt 
30 -frS. 

[0093] Sfe, iSLfcTajOs 881 6<7i»mm& 

mtiizos, m 6w®^m®<r>xmmizLxi> 

[0094] Kt> TajOs ffi 1 6 C0±fc2-ft^^ y (Ti 
N )$17£CVDteloT5 0MOJ?3fcJ&£-f?,. 

Sft-^yJimiTaiOs 111 6^74- m;v 

El 5(b) ^ 

i*i p tcTaKgffi i4. 1 5 i&aizm*. m& 
s. 

[0095] Sfe, Sftf-^ y® 1 7 S/v'^-^y/t 

[0096] i*u:j;D. ^^x^yjg?i4at^fl: 

50 [0097] 
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[0098] Sfefc, JMfcLfcTBOS (f-r-^xh* 

Jll8tjnfctt. fcvvt, 015(c) Ki^pe. 
Jil5St&»SD8 1 8 8r 7 * h y y ^5 7 « -e J: 
- v*" lt 7 * -/i/ KBHUK 1 2±e& y& 
1 7^-aj^sajs-ti-&BSpaii 8 at-jg^s. 

[0099] *Ott£. IffllgftB! 1 8<0ifc|S» 1 9 
*%®th. -i-cOiaSl 9<0-aii % KDgS18a^ffl 

fe*S3g 2 oOgftjiBj 1 9 b n 

a. 

[OlOO] £Ui<o J: ■? frxge J; ->t i"J a 1 

[oi oi] ^43, *vy*T->m\A<wvo*)\zty 

«KSrfflV\TJ:V\ £fc.feOS8^JKflSl£jBJi£t*Bl 
KTaCls , TiCh . MoF«, CcF^SfflRJ-f*,^ jg}^ 

^a^J^fit*8IWi^i;3y^^Hj*'xs-fflv^v». 30 

[ 0 1 O 2 ] JSJBiij^JSKOTW^U a^ffi l 3 

3 o>fti> 0 te^-frWi' 'J a >-<0 J: 3 ^ U 3 V^ifs« 

[ 0 1 0 3 ] * fee, ftgfkBfe LTI4Ta,fc e|S* fe 
Wttt*<. 4A*KXIMBIii (Witt. TiOt) . 5 A 40 
OxaKKflJ* (0Uff. NbOs ) £fflwt {, X\\ 

[0104] tC*r. JdBLfeAdfc, MMtS^ya 

ymi 3<&Fmm&& i . 5 x 1 o'7atans/ciB» &± 
e-*-* it fee ^**xex5y5-JiDi-fe^^^ 
fyKH^MLfcti^, **>&oxiSca»t$fa! 
m mfyrxfym 4<omcomitm>*&ji* 

Tajfc BRie^KftJSl^o^Jjor^y^^yK 
i4#^<7jT<o^y3yei3i:RiB^"r> ZtHzX*) 

[OlOSJflfUtf, 1. 4X10" atons/ctf(7)a8t*50 



±X.*yyx?y®$:W®.LlXk^ %mm#xm 

«aass7 5 ox^eissuT^i'^^yffit^MWf^ 

yavJK^3 0^SHragftUTS5?H«:Jgj«U5t. <r<ois 

£U£XRD (X-ray diffraction ) A.**.? J-5jUfc|£ 
[0106] ZtUzfilX. I. 5X1 

o'Tatots/ctf ^nm&ximvmmm&zirth 
toORi'V 3y&<7>±iz?y?ATymz&&Lt:m 

i7 5 0VX-3 0#to1imiX&®2ZmiLltZ. 

^±3e, ^y^f^^'Jt^ Fs^rAK2(9e 

(ie-7:&<#£U (002) Ei (lOl)ffifc (1 
03) m^W^m^i-^y^XT-y^u^ Y (w 
Si) VttEtfmZtiK. 

[oio7]*fe.ami, 2 xw ysz-T-ymi, 

WFe #*fc7;ka>#x£Bv^lftL7tfe<0*ffl^ 
X^h. 

[ 0 1 0 8 ] *5I«©BJ30J: d ^7>-^«- 

ttWWewFs **Afcdf^yr^^*SR^a*ie 

aa^yavKojte^L^e, «bes?b^.4»-c^ 
y?z?-ymk>f)W!Bis y a 7 5 orr 3 o#@ 

SlSfeLfc. w<xej;iJ^feiT^im3£XRDX^h 
^ASJ^LJttC^, 018eijrfJ;5e. 9y?*T 
yf»V4 Y Jr^tftJK 2 C(± tr- ^ U^p-o 

[0109] Kfc, tSUtWA^e, SiH«#XfcWF 6 
XfcT^3'>'^S:Si5Si*it«A-rs^'C. CVD 
ffiei *) * y?A7-y®ZttiimisyaygL<r)±i,zi8!ll 
L-fc&e, «Es?H»*t'^ yrxT-ymt itn&is y 

3>-^S:5flRiaK7 5 OW3 O^HaSig&Lfc. Cl^ie 
± 9flfe^ftlS«4 5- X Y z 
HI 9(=*-f«tde, ^^^•fyJ'y^ K£>f 

•^g?2de«fcr-?*<sfeL s (loi)iBfc(ii 
0 ) Wb ( 1 0 3 ) ^(rrnn&.k'^fh^y^^yi/ 
y-W K (wsi ) <o«q&WS3$fut. 
[0110] SCS3. 4e*3tt&ifcP B flS/iJa>' 
K<Wf€%iagfi 1 . 4X10" atoas/c^ t 
[0 111] tZZV. afil-4Tli, ftURi'V* 
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1 5 

[ 0 1 1 2 ] fc*J s ^USd^^&tX*^^ 
fc> #£S©HSOJ;3fc, 1 . 5X1 0» 7 atoBs/cm* 

-tfc$f£3iUJ5«0>&jgRfc yyayRoffi-CAyr.* 
9)Vb LXW®+&Zbi>X'$Z. 
[0113] is 'J ayJ&wiTO? y/x-r yy y tM 
K0>&&i v JBlTK:a^*J:?fc, ^y^X-^yRtfota 

aaue t y y a yRo^mBAggasti* . 
[oi i4] ^y^x^yRtt, «asixio 

atWcn9<3^%&MN*d«yy3y (DAS I ) 
R<0.k(cm$*U *«0&te, t^yx+vmkWMt 

i/yavjRiisovn. 4oor. 6oo*a so or 

<7)3t«iSjKcoSS#-CMfeSii&. *y^X-fyRo>T<0 

02 0 tejrfj: 5 fc» m$&S$.A 0 0*C 1 6 0 OXDTIi 
*yyx?-yyyiM f (wsi) t«r^flK2 0Otf- 
?#*Mi4*->fc, l*>u soo'caanftwca 

WSi £ jjcf 

[01 1 5j»fc s *y^XryR»i, «affi5xio 
l ° at<wB/c#«ft(ift^^flH^yav (DAS I ) 

^J^>mt3oms. 40 ox:, 6 0or. so or 
^^^Tj^TlnSfeSfts. ^y^x-fyRoT*) 

Wl* XRDX'S? S 5 Aftffttfc J: t s 

02itc?r!l-j:9fc. as?&j&s4 0ox;t6oor;x*«i 

9>ifX¥VWM Y (WSi) S^flS2^<0t- 
?tf*hitfcfr*>1i. L*»U 8 0 or«»iaR-Cti: 
wsi £5Si*fc:- 7 Ufc . 
[0116] *y/x-?yR«, 88B£ixi 

0" atois/ciiScO^Hi^^^avyay (DAS 
I ) B<D±C#Jifc$*u *<0&fc, 9>7Xt >mtft 

ift3iyy:jyR{i3o#fa. 4oot, 6oor, so 
oro^^<9&#TM&Sfil>. ^y^xf yffilo 

fc. E2 2fc^trj:5^ tum&4 0 Or, 60 0 

•c, soorcovvmfc^y^x^yvyiM h (ws 

i) £*^&2£Ofc^-?#;^*ifr*»-,;fc. 
(S55<Z>Sifc<0#©) 02 3« % *»^JB5Hffi^B5 

[01 17] E2 3tejcf .fcdK, /Wf->i7A&JS883 
Oltfajfc Rl 6iS-fc*y^XTyRl 5<9H£0j£ 

[01 18]Tas0s Kl 6*;Wx^7AASK3 0W± 



< 9 > Itffl^l 1-2 24 938 

16 

TSft^y^x^yRi 5tc&&tut&. t u 

y^^yjRl-5*qSC£L*v^!-fc(i s ?>mv 

Rl4£8ifiUiyy3yiilBate£je-$-$, 

BMty y a y#* y^xryJS 1 4 oJtte)Bj£S*i 

[oii9] *£S©g®rii % g^y^x-fyR <s 
Bt^tR) lSfc^y/x^yR (BBfcSR) 14*< 
yU ayR 1 3 fc/Hr-*A£HR3 0<OKJfc^sn 
•Cv*OT» Sffc^y^XryRl 5tels&tf*y^x 

[0120] aS7u#X£*L=5rV>3SBISl<9+?, 1. 5 
X10»7 tfam/a0Xlt*ti^<vmm&8.*G+i 
yy3y|Ho±fc^Sixs^v^^>, K1 4| 4H A - 

Rl 5 *>A'y r>^;ut Lxmztlb, 
[0 1 2 1 ] Srfc. ±§et^«HW®icfev>T. *y 
^x^yR<73±<og-ft;^ y^xf-yffi* c v Difet i -9 

[0122] 

20 [S^SiS] J£LB*^Jt«fc 5 t,z*mi£ AfHf . BR 
Rfc LT&fc* y^x ryiSim LT 1 wt. 

'^^ttR*^3a«^ij#<oj6&£ m LTf . 
1 0 1 2 3 ] ±fc, *wsfcr>Tmm?>mm£. 

[0124] ztitzx *) % m%ffiZ0>**/*is?ii? 

[012 5] S!IO*»B3fc:J;*Uf , 1. 5X10 

>?ato«/cB9 filh«7»M««tr j/ y a y x 0* 4¥« 

o5oorfeLtwM5xste*3v^T, *m#f&mmt 

40 /^^^S<0«TS-|»±T#S. 

[0126] $tz. ^mj^Rmts^mm^m 
s-, ^yayiafc-eoicoi&HJsofafc^-rsitfc 
J:ot, Kvrxffrt\.xmmhZbifix'Sb. 

[HiB«MB*6ra9J] 

[01 ] HI (a) -(c) *S&BJto3fn5!$0BfaG« 
S^+^y^Of^^ISSr^rBfffiH ( -t<0 1 ) "C*<5 
S. 

[02] H2 (a) ~(c) »i, *HBB^l^i©g®^ 
6^+Ay^ofP^lSS;^rWE0 (-fc02) fife 
50 h. 
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-[03] 0314, *%mm i nmmmztoi** 

rti'fWtt&k^XrrriWBEi (*£>3 ) ?$> 
(043 04(4, m&)**J<t/fHzis\,\X. 9V?X 

Tymnmz&tttirrtz, tyvxT-ymn^T*. 

[05 3 05(4. #mcr)3Sl§m&®<0*r>*i'ftz 

fcwt. fyrxrywcomBzmLLXs tyyxf- 
ymmsuWyfAj-ymfilXTat o 5 

[06] 0614, $3|W)*r^**ffi|£f£ffi<r)fflfE 

[07] 07(4, 06£&5$-fclfc0irea>s. 
[08] 08(4. *^^3n3^J3<9*+;^?£ 

®&t&mmwMX'$>z>. 

[09] 09(4. 08£«5$fcLfc0Iin k fcS. 

[0io3 0i o»4. xmmimmmz** 

(01 13 01 1(4, {&lt«>**"£'?ay-?«8fc 

[012301 2(4. WJf<^2£tSfc)g®eftS*wr 
^?OffrOT£i^|8rS0?fc&. . 

[0i 33 01 3», *mm3mwmz**DR 

[01 4 3 01 4 (a) -(c) {4, *&f5i03S48J6«8B 

[01 53 01 5(a) mo 14, xmnmimm 

[0163 01 6*4, 4m«*4£lt0Bmn*-Wt$, 
[03] 

I * » I 4 J H-vwvhw, 



(10) ?5^¥1 1-224938 
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[01^0l-7Ji.-ra^**/<i/*o^ftigfcfc 

[0183 01814, *SE9j<0$4S^®<^ J w^ 

(01 93 01 914. fiaw#*Ai/*<>)S!3ix§fcfc 

[02 0 3 02 0(4, *S^^-vy\'^tf58BSxS(c 
fcWC, 1X10" ^ws/a^cor-ms^i^T^ is 

[02 1 3 02 1(4, *5^0**;t^tf5SSJ»I|gK: 
fcvvt, 5 X 1 0 1 ' atoBs/c B 3<0^!t^SJSS-Wf Si' 

y a * y?XT>memnmmK.* z?y 

20 [02 2 3 02 2(4. *Wl<7)*<r^zsfi<r)Wgxmiz 
«^T, 1X10" atons/cmSO^K!feiRKi#tSi' 

y a ymt fyrxf-ymmnMmsizx&ry 

(0233 023(4. ^gm^SSttMBBe**"!, 
#£jjrfBrE0T'£>.Su 
[W^lftHBJ 

l-^'jaygig, 2a."V~^ti£8S^«, 2b-KU- 

•.•#yi/y3>fl % 6 7, 9-gfl: 

30 fy?*?- ym i/tyrxfAdK) , %-mc9yf)\> 
101, 1 0 1 a-TSJSEffi. 10 2. 10 2a- 
103, 1 0 3a-*-w^?, 1 
3>-S«(*»t«). 12-*<-*1»|MH|, 1 

y?X*ym* 16-TaiOs K, 17-a<tf-^y|g, 
1 8-®iajgi»a8, 3 0-;Uf--t>A&KK. 

[010] 
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